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Summary

Objectives: Topical steroid treatment can be a powerful alternative to surgery in
controlling adenoid hypertrophy and otitis media with effusion (OME).
Methods: A prospective, controlled, randomized, clinical study in an academic
tertiary care center. A total of 122 children (3—15-year-old) on the waiting list for
an adenoidectomy and/or ventilation tube placement were enrolled into the study
and control groups. The study group (67 patients with adenoid hypertrophy, 34 of
them with otitis media with effusion) received intranasal mometasone furoate
monohydrate 100 mcg/day, and the control group (55 patients with adenoid hyper-
trophy, 29 of them with otitis media with effusion) was followed up without any
treatment. All patients were evaluated at 0 and 6 weeks. The assessment of each
patient included history, a symptom questionnaire, a skin prick test, a tympanogram,
if possible a pure tone audiogram, and otoscopic and endoscopic examinations. The
size of adenoid tissue was graded as a percentage according to obliteration of the
choanae. The adenoid/choana ratio (A/C) was recorded for each patient. Symptoms
were scored as 0 (absent), 1 (intermittent/periodic), or 2 (continuous). The data were
analyzed with the ‘‘Statistical Package for the Social Sciences’’ (SPSS 9.0) using the
appropriate nonparametric tests for nominal and ordinal data.
Results: Resolution of otitis media with effusion in the study group (42.2%) was
significantly higher than that in the control group (14.5%) ( p < 0.001). Forty-five
patients (67.2%) with adenoid hypertrophy in the study group showed a significant
decrease in adenoid size according to the endoscopic evaluation compared to the
control group ( p < 0.001). A significant improvement in obstructive symptoms was
seen in the study group ( p < 0.001). The endoscopically measured adenoid/choana
ratio and degree of obstructive symptoms showed a significant correlation (r = 0.838
p < 0.001, r = 0.879 p < 0.001, r = 0.838 p < 0.001, r = 0.879 p < 0.001). The ade-
noid/choana ratio improved significantly in atopic patients in the study group
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1. Introduction

Adenoidal hypertrophy (AH) and otitis media with
effusion (OME) are the most frequent indications for
surgery in children. The current treatment options
for OME include eliminating the risk factors, follow-
ing up without treatment, use of antibiotic and/or
decongestant medication, maneuvers to open the
Eustachian tubes, such as with nasal balloons, pro-
phylactic antibiotic use and, if medical treatment
fails, tympanostomy tube placement with or with-
out adenoidectomy [1,2]. In the case of adenoidal
hypertrophy, non-surgical alternatives are limited
to adjunctive treatment of co-existing upper airway
infections.

Recently, a potential role of corticosteroids in the
treatment of both diseases has emerged [3,4].
Short-term use of systemic steroids provides a tem-
porary improvement but long-term use of systemic
steroids is not appropriate in children due to severe
side-effects. On the other hand, topical nasal ster-
oids without systemic side-effects might be used
[5].

In this controlled randomized prospective study
of children with adenoidal hypertrophy and/or otitis
media with effusion unresponsive to antibiotic
treatment and waiting for surgery, the efficacy of
intranasal mometasone furoate monohydrate was
determined in comparison with a control group over
6 weeks of therapy.

2. Materials and methods

2.1. Study design

A prospective, controlled, randomized, clinical study
in an academic tertiary care center, Hacettepe Uni-
versity Hospital’s Otorhinolaryngology Department,
between October and June, in 2002—2003.

As the study was designed to have no connection
with any of the manufacturers of the drugs or the
pharmaceutical industry at all, it was not possible to
obtain a placebo, and therefore the study could not
be double blinded. The randomization process
involved enrolling every second patient in the wait-
ing list into the treatment and control groups con-
secutively. However, this method sometimes failed

as some of the families did not want their children to
be in the groups that they had been placed in and
the patients were therefore included in the other
group. However, the bias that occurred due to this
occasional failure of the randomization process was
not thought to influence the validity of the study.

2.2. Patients

A total of 122 children (3—15-year-old) on the
waiting list for adenoidectomy and/or ventilation
tube placement were enrolled into the study and
control groups. There were no statistical differ-
ences between in groups in terms of age, sex, pre-
sence of atopy, family history or previous medical
history. There was also no difference between in
groups in the term of season during the study.
The institutional ethics committee had given
approval for the study and informed consent for
participation was obtained from the parents. The
study group (67 patients with AH, 34 of them with
OME) received intranasal mometasone furoate
monohydrate 100 mcg/day, one spray in each nostril
once a day for 6 weeks by the technique of neck
flexion while dispensing from a vertically held bottle
in order to direct the spray toward the posterior
nasal cavity. The control group (55 patients with AH,
29 of them with OME) was followed up without any
treatment. No other medication was allowed during
the study in either group.

The criteria for OME in the study were as follows:
(1) documented persistent middle ear effusion by
otoscopic examination for a minimum of 3 months
at the time of entry into the study, (2) middle ear
pressure less than �150 mm H2O, and conductive
hearing loss in audiometry supporting the diagnosis
of OME and (3) treatment with appropriate antibio-
tics at least twice before. Each ear was evaluated
separately during the study. The criterion for ade-
noidal hypertrophy was chronic nasal obstruction
unexplained by any reason other than adenoidal
hypertrophy.

Subjects were excluded if they met any of the
following criteria: (1) previous use of systemic or
intranasal steroids, (2) surgery for these illnesses,
(3) active upper airway infections in the previous 2
weeks, (4) history of immunodeficiency, hypersen-
sitivity to mometasone furoate monohydrate, or any
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( p < 0.05), whereas in atopic patients in the control group there was no change
( p = 0.221).
Conclusion: Nasal mometasone furoate monohydrate treatment can significantly
reduce adenoid hypertrophy and eliminate obstructive symptoms. It is a useful
alternative to surgery, at least in the short term, for otitis media with effusion.
# 2005 Elsevier Ireland Ltd. All rights reserved.



systemic and local contraindication against corti-
costeroids, and (5) a craniofacial anomaly.

2.3. Evaluations and patient management

All patients were evaluated at 0 and 6 weeks. Assess-
ment of each patient included history, a symptom
questionnaire, a skin prick test, a tympanogram, if
possible a pure tone audiogram, an otoscopic exam-
ination andanendoscopic examination. All theexam-
inations of the patients were carried out by the
authors of the paper, therefore the examiners were
not blinded. The ears were examined separately by
otoscopy for tympanic membrane appearance and
mobility was assessed by pneumatic otoscopy. A mid-
dle ear pressure less than �150 mm H2O and Jerger
type B flat tympanogram were considered to support
the diagnosis of OME. Conductive-type hearing loss
was also thought to indicate thepresence of effusion.
Tympanometry and audiometry were performed by a

certified audiologist in the Industrial Acoustic Com-
pany standardized rooms by Greson-Steadler GSIG1
clinical audiometry and interacoustics AT22, AT23,
AT27 tympanometry using a TDH-39 earlap. Adenoi-
dal hypertrophy and the upper airway were evalu-
ated by flexible endoscopy (Karl Storz 1101-RPI) by
one of the authors and any pathology other than
adenoid tissue that can cause obstructive symptoms
was excluded. Endoscopy was tolerated well by all
patients. The size of adenoid tissue was graded as a
percentage according to obliteration of the choanae.
The adenoid/choana ratio (A/C) was recorded for
each patient. The symptom questionnaire was filled
in at initial enrollment and after 6weeks. It consisted
of a parental assessment of thepatient’s ear pain, ear
popping, hearing loss, nasal obstruction, nasal dis-
charge, snoring, mouth breathing, and apnea. The
obstructive symptoms were scored as 0 (absent), 1
(intermittent/periodic), or 2 (continuous). Subse-
quently, the scores of each patient were added up
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Table 1 Distribution of the patients and improvement rates in the groups

Study
group
(week 0)

Study
group
(week 6)

Control
group
(week 0)

Control
group
(week 6)

Total

Male 27 25 52
Female 40 30 70

Age (year) 3—15 3—13
Mean 6.9 6

OME 64 37 55 47 p < 0.001**

p < 0.05 * p = 0.5 *

A/C ratio 80 40 70 80
Median (%) p < 0.001* p = 0.013 * p < 0.001**

Mouth Breathing Absent 7 23 8 11 p < 0.001**

Intermittent 11 34 21 12
Continuous 49 10 26 32

p < 0.001* p > 0.05 *

Snoring 14 42 11 13 p < 0.001**

16 20 20 11
37 5 24 31

p < 0.001* p > 0.05 *

Nasal obstruction 9 37 17 14 p < 0.001**

21 26 20 19
37 4 18 22

p < 0.001* p > 0.05 *

Nasal discharge 56 63 47 47 —
8 4 8 7
3 0 0 1

Apnea 44 58 40 38 p < 0.001**

14 6 8 9
9 3 7 8

p < 0.001* p > 0.05 *

* Statistics within the same group.
** Statistics between the study and control groups.



and the overall score was used for comparison at the
end of the study. Each symptom was also compared
separately between two evaluations. Skin prick tests
against tree,grassandmoldextractmixes,olives, cat
and dog fur, Dermatophagoides pteronyssinus and
farinae dust mites were used. The patient was con-
sidered atopic if a positive skin test was associated
with a positive history.

2.4. Statistical analysis

The data were analyzed with the ‘‘Statistical Pack-
age for the Social Sciences’’ (SPSS 9.0) using the
appropriate nonparametric tests for nominal and
ordinal data: McNemar test, Wilcoxon signed-rank
test, Mann—Whitney U-test, Spearman’s rho test,
and chi-square test.

3. Results

Table 1 summarizes the patient’s ages, sexes, and
improvements in OME, A/C ratio and obstructive
symptoms according to group at entry and at the
end of the study. There were 63 patients with OME in
the study. Hearing loss (according to parents’
responses) was present in 39 patients (61.9%) and
ear pain in 16 patients (25.4%). All patients with OME
had type B tympanograms and the mean bone-air
gap in the audiogram (500—4000 Hz) was 21 dB at
entry. OME was present in 34 patients in the study
group (50.7%) and in 29 patients in the control group
(52.7%). Thirty patients in the study group and 26 in
the control group had bilateral OME, whereas 4
patients in the study group and 3 in the control
group had unilateral EOM (64 ears in the study group
and 55 ears in the control group).

The rate of the resolution of OME in the study
group (42.2%) was significant higher than that in the
control group (14.5%) ( p < 0.001).

Symptom scores of patients treated with intra-
nasal steroid were also significantly improved at the
end of study (p < 0.001). There were no significant
improvements in the control group (p = 0.134).
Improvements in the study group were significantly
higher than those in the control group (p < 0.001).

There were no significant differences in the A/C
ratios of the patients with or without OME at the
beginning of the study in either group (p = 0.116).
There was also no significant difference in the
improvement degree of the A/C ratio between
the patients with resolved OME and those with
unresolved OME in the study group.

The correlation between obstructive symptom
scores and adenoid/choana ratio (A/C ratio) mea-
sured by endoscopy was statistically significant in

both groups in the first and consecutive evaluations
(r = 0.838 p < 0.001, r = 0.879 p < 0.001 in the
study group and r = 0.838 p < 0.001, r = 0.879
p < 0.001 in the control group).

A/C ratios were graded as grade I (0—25%), II (26—
50%), III (51—75%) and IV (76—100%) to make mea-
surements more objective. The graded results of
A/C ratios are given in Tables 2 and 3 according to
group. There was also a statistically significant
improvement in the graded A/C ratio of the study
group (p < 0.001). Although39patients (58.2%)were
evaluated as grade IV at entry, 12 patients (17.9%)
remained at this grade after treatment with intra-
nasal steroid. Twenty-eight patients (40%) showed
complete improvement according to both A/C ratio
and symptoms. The overall A/C ratios of 45 patients
(67.2%) showed regression to a lower grade. This
improvement in the A/C ratio in the treatment group
was statistically significant when compared with the
control group (p < 0.001). Patients who did not
improve after nasal steroid treatmentwere operated
on as planned before.

As the A/C ratios of the patients decreased with
treatment the obstructive symptoms improved in
group 1, whereas neither the A/C ratios nor the
obstructive symptoms improved in the control group
(p < 0.001).

The frequency of atopy diagnosed by history and
prick test was 8.9% (6/67) in the study group and 9%
(5/55) in the control group. The resolution rate of
OME did not show any difference between atopic
and non-atopic patients in either group (p = 0.607 in
the study group and p = 0.377 in the control group).
Atopic patients in the study group showed significant
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Table 2 Adenoid/choana ratios in the study group
( p < 0.001)

Last A/C
ratio

First A/C ratio N

I II III IV

I 5 2 1 2 10
II 4 15 10 29
III 1 15 16
IV 12 12
n 5 6 17 39 67

Table 3 Adenoid/choana ratio in the control group
( p = 0.118)

Last A/C
ratio

First A/C ratio N

I II III IV

I 7 7
II 4 4 8
III 9 9
IV 11 20 31
n 7 4 24 20 55



improvements in the A/C ratio ( p < 0.05), whereas
atopic patients in the control group did not show any
difference ( p = 0.221).

4. Discussion

Adenoidal hypertrophy obstructing the nasal airway
in children may cause severe symptoms and com-
plications, such as enuresis, retardation in cognitive
and physical development, and cardio-respiratory
disorders [6,7]. Otitis media with effusion, which
causes hearing loss, affects language and speech
acquisition [8]. Furthermore, it may cause chronic
middle ear sequelae, such as retraction of the tym-
panic membrane, leading to cholestatoma forma-
tion and permanent hearing disorders [9].

Adenoidectomy has been the treatment of choice
in cases of adenoidal hypertrophy and its related
symptoms [7,10]. Nonsurgical approaches other
than adenoidectomy are limited to medical treat-
ment of co-existing upper airway infections. On the
other hand, the treatment of OME is still unclear due
to its multi-factorial pathogenesis, usually including
Eustachian tube dysfunction, upper airway infec-
tions, chronic inflammation, and allergy. In addi-
tion, environmental factors, such as daycare,
passive smoking and feeding habits contribute to
the pathogenesis [2,11,12]. Prophylactic antibiotic
use and avoidance of environmental risk factors are
commonly suggested treatment options as many
studies have reported bacterial colonization with
b-lactamase activity in middle ear effusion [13].
Decongestants and antihistamines have no proven
effect in the treatment in the absence of allergy
[14]. Insertion of tympanostomy tubes, with or with-
out adenoidectomy, has been shown to be effective
globally in the treatment/control of persisting mid-
dle ear effusion [1].

Systemic corticosteroids produce a prompt, tem-
porary decrease in adenoid size and resolution in
middle ear effusion but significant side-effects
cause avoidance of its chronic use in children [3—
5]. Compared with systemic steroids, topical nasal
steroids have limited systemic effects and would be
expected to exert their anti-inflammatory effects
locally on the nose, nasopharynx, and Eustachian
tube [15,16]. While systemic steroids have been
extensively studied, the topical nasal steroids as
the sole treatment of OME and adenoid hypertrophy
have not been adequately evaluated.

Oral steroids stabilize membrane phospholipid
breakdown and prevent the formation of inflamma-
tory mediators. They also promote shrinkage of
peritubular lymphoid tissue, enhance secretion of
Eustachian tube surfactant, and reduce the viscosity

of middle ear fluid [15,17,18]. By these mechan-
isms, they aid middle ear resolution. Reduction in
adenoid size may be due to a direct lympholytic
action and to a general anti-inflammatory effect in
respiratory tissues [17,19,20]. Relief of nasal
obstruction occurs as a result of decreased inflam-
mation and reduction of adenoid size. An additional
cause may be decreased significance of the adenoid
tissue as a reservoir for infection. In contrast to oral
steroids, topical steroids exert their effects only
locally, therefore having limited systemic side-
effects.

Several reports have analyzed the value of oral
corticosteroids or the combination of oral corticos-
teroids with antibiotics in the treatment of OME
[3,4,20]. Macknin and Giebink reported 15% and
45% cure rates respectively with the use of oral
steroids alone [21,22]. In other studies using com-
binations of prednisone and antibiotics, cure rates
have ranged from 40% to 77% [20—22]. In addition to
studies of oral steroids, a limited number of studies
have addressed topical nasal steroid use in persis-
tent middle ear effusion. In 1980, Schwartz reported
a 48% cure rate in an uncontrolled trial of beclo-
methasone in 25 children after 5 weeks of treatment
without concurrent antibiotics [23]. Lindholdt and
Kortholm in 1982 reported no difference between
active and placebo groups in a blinded, placebo-
controlled study of beclomethasone administered
for 1 month in 70 children [24]. In both studies,
children did not have enough previous follow up to
allow a decision concerning the presence of persis-
tent middle ear effusion. Shapiro in 1982 compared
dexamethasone nasal spray to placebo in a blinded
study of 45 children with a minimum of 4-week
duration. In first 3 weeks, dexamethasone showed
more efficacy than the placebo but in the third week
there was no difference between them [25]. In
contrast to these studies, Tracy et al. in 1998
reported a double-blind, placebo-controlled rando-
mized study of nasal beclomethasone [18]. Patients
were randomized into three groups: (1) prophylactic
antibiotics, (2) prophylactic antibiotics plus intra-
nasal beclomethasone and (3) prophylactic antibio-
tics plus intranasal placebo. The beclomethasone
plus antibiotics group improved more rapidly than
did the others.

In our study, topical steroids were used in the
treatment of OME as the only medication for 6
weeks, and 42.2% of the patients recovered com-
pletely. All the patients before participating in our
study had undergone 3 months of follow up for OME
and during this period they received antibiotic ther-
apy at least twice. Patients unresponsive to anti-
biotic treatment and waiting for surgery were
included in the study. Therefore, the 42.2% recovery

Role of topical nasal steroids in the treatment of children 643



rate without any other simultaneous medication
appears more significant. Another important point
is that recovery occurred in patients in whom med-
ical therapy had failed and who were scheduled for
surgery.

The role of topical nasal steroid use has also been
evaluated in the treatment of adenoid hypertrophy.
Demain and Goetz in 1995 reported a double blind,
placebo-controlled crossover study of standard dose
aqueous nasal beclomethasone in the treatment of
17 patients with adenoid hypertrophy [17]. An 82%
reduction in the mean nasal obstruction symptom
score accompanied a 29% mean reduction in the
adenoid/choana ratio. Another study, in 2003,
reported a 45% cure rate in nasal obstruction after
2 weeks of beclomethasone treatment [26]. Low
dose treatment continued until 24 weeks and the
need for adenotonsillectomy decreased to 53% in
these patients at the end. Brouillette et al. in 2001
studied nasal fluticasone in pediatric obstructive
sleep apnea patients and reported a decrease in
the number of obstructive and mixed apnea and
hypopnea [27]. However, the size of adenotonsillar
hypertrophy was not regressed significantly. In our
study, 28 patients (40%) showed complete improve-
ment according to both the A/C ratio and symptoms.
The overall A/C ratios of 45 patients (67.2%) showed
regression to a lower grade. As the patients’ A/C
ratios decreased with treatment, the obstructive
symptoms also improved.

One of themain problems of nasal steroid therapy
is the duration and dosage because there is no
consensus in the literature. The dose used in our
study for AH and OME is equal to that used in allergic
rhinitis in the prescription of the drug. The safety of
at least 1-year long use of topical steroids for chil-
dren with allergic rhinitis is well known in the
literature. Therefore, we think that long-term nasal
steroids can be used in a routine dose for adenoid
hypertrophy and otitis media with effusion.

Our study concerns the short-term follow-up of
the patients. The demonstrated efficacy of the
topical steroid treatment in the control of OME
and nasal obstruction due to AH during its use
does not give us any hint about the duration of this
control. Therefore, the middle- (months) and long-
term (years) effects of the drug in the control of
OME and AH must be studied. In order to determine
the long-term efficacy of the drugs, patients in the
study group that recovered underwent a 1-year
follow-up. The results are planned to send sepa-
rately when we are enough data.

Endoscopy is an accurate and reproducible
method for repeated assessments of adenoid size.
This dynamic type of assessment of nasal airway
obstruction by adenoidal hypertrophy correlates

more closely than static radiographic methods
[28,29]. Flexible endoscopy was safe and tolerated
well by the pediatric patients. There were no com-
plications during this study. The A/C ratio accurately
describes adenoid size. The endoscopically mea-
sured A/C ratio and degree of obstructive symptoms
showed significant correlations at every step of our
study.

In the literature, many studies show that OME and
AH occur more frequently in allergic children
[30,31]. In our study, 9% of the patients were shown
to be allergic. There is no difference in the response
to nasal steroid treatment between allergic and
non-allergic patients with respect of OME. However,
in the case of AH we found a statistical difference
between the allergic and non-allergic patients’
responses to the treatment, in favor of the allergic
patients. In the literature, treatment responses
vary. Due to the limited number of allergic patients
in our study we cannot draw a strong conclusion
about the effects of topical steroids in this sub-
group of patients.

5. Conclusion

Resolution of OME in the study group (42.2%) was
significantly higher than that in the control group
(14.5%) (p < 0.001). Forty-five patients (67.2%) with
adenoid hypertrophy in the study group showed sig-
nificant decreases in adenoid size according to the
endoscopic evaluation compared to thecontrol group
(p < 0.001). A significant improvement in obstruc-
tive symptoms was seen in the treatment group
(p < 0.001). These results indicate that nasalmome-
tasone furoate monohydrate treatment can signifi-
cantly reduce adenoid hypertrophy and obstructive
symptoms. It seems to be a useful alternative to
surgery for OME. However, these results are only
short-term; a long-term follow-up is necessary.
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